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(54) yCTPOttCTBO WW yCTAHOBKH miACTM- 

PH B oBCAflHOJl Tpyra 

(57) HsoOpereHMC othocmtcs k rexMHKe 
noAseMKoro peMOHxa CKBajoMoi h npcA" . 
iiasHa«ieHo m» BoccraHOBneHiiK repMe- 
TH3ai9iH oOcaA««« KonoHH He4rrHiuix, BO- 
nflHbK H raBOBta cKsanui. Uejib - noBU- 
•meHHe Hane«HOCTH pafioru ycTpoftcTsa 
3a c<ier npeAOTBpaqeuhii sawiHHHBaMHii 
npo^HnbtnA KOHycuux ynopoB 9 b ro*pH- 



pcBSMHOM nnacTHpe (ni) 3 npK owioBpc- 
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BEST AVAILABLE COPV 



MomioM ynpomeHiiH ero KOic.nyKHHH. 
YcTpoMCTBo coAepmiiT noJiyio u.^aiiry (IIUI) 

1 c pnwuanbHMMM oTBepcxiiRMii i- H pac- 
noHOJueiiiiwe b hojiocth rn 3 iiarpyOKa 
ynopN 9. Ilo KOHuaM uKniiHnPHMecKHx 
ytiacTKOB ni 3 pasMemeHbi HmHHii kcct- 
Ko cBHaaHHbifi c nni I H sepxHHA y3nbi 
yiuicTiieiciw (YY) 4, c KOTopwMii xecTKO 
coeAHiieitbi ynopM 9. Hoa ITl 3 paaMemcHa 
iiopHHpyiomaH roJioBKa 14, c KOTopofl xe- 

CTKO CBH3aM limHHft KOHCU m 1. HlOtHHft 

yy 4 ycraHOBJieH na cpeanoM 3/ieMCHTe 
Ha niD 1 . nofl paAHaJibMUMH otbcpcthhmh 

2 imi 1 iiMcer B CBoeA nonocTM ncpe- 
KpbraaTejib novoKa b bhac cpesHoft 3a- 
rjiyoKH 10 c *HKcaTopoM. flpM noAa«ie 
XIUXKOCTH BO BHyrpcMHioio HOnOCTb ITl 3 



co^naercH AanneHnc^ oeecnemtoawmee 
pacaiifpcHite ii iipincarHC ni 3 Ao nonHoro 
KOHTaKTd ero ro4>pHpoBanHoil MacxH k 
DHyrpeimcrt ctciikc oCcaAHovi KonoHHw. 
repMeTHsaiiHH Bnyrpeiiiieil no.nocTH m 3 
o6ecnemfBa€TCH YY 4. B momcht kpmth- 
tiecKoro AaBJieHMH HWKHiiit YV 4 onycKa- 
ercH no nni 1. Oahobpcmchho npif He- 
3iiaMHTenbHOM yBejiHqeHHH AafineHMn. cpe- 
aaexcH ^HKcarop aarnyoKH 10, KOTopaH 
naAaer b pacoHpeiHiyib nojiocTb HDl 1. 
Ha pacnoJio^KeHHyio b hcA orpaHHMHTCJib- 
Hyio icpecTOBHHy. 0cBo6o«AaeTCH KaHaji 
Ann nepcAaMH xchakocth b rojioBKy 14. 
PasNemeHHbift b ueA o6paTHbiA Kjianaii 15 
npH co3AaiiHH AaaneMHn aaKpuBacrca . 
9 Hn, 
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ll3oGpeTeHHe othocktch k TexHHxe 
noA3eHHoro peMOHra cKBaxHH, a KMeHHo 
K ycTpoHCTBaM Ann BoccranoBJieKHH rep* 

MeTHSaUHH 06caAHUX KOAOHK BCl^HHblX, 
BOAflHbOC H raaOBUX CKSaJKMK* 

Uejib H3o6peTeiiHii - noBumeHHe Ha- 
AexiiocTM paCoTiii ycrpoftcTBa sa cier 
npeAOTBpameHHH saiciuiHiiBaiiHii ynopoB 
B finacTwpe npH OAKOBpeMeHHOM ynpo- iq 
qeHHH ero KOHCTpyKWH • 

Ha 4>Hr. 1 H3o6paxen ro^bPHpoBaHKUft 

rUiaCTbtpb C AHnHHApHWCCKHMH KOHUe- 

BbiMH ywacTKaMH; Ha itMr. 2 - paspes 
A-A Ha *Hr, 1; Ha 4>Hr. 3 - paspes t5 
B-B Ha ^Mr. 1; na *Mr» 4 - ycTpoftCTBO 
B c6ope c njiacTbipeHy o6nafft bha» Ha 
ijttir* 5 - nonooceHHe anacTMpn nocne 
rHAPaajiH^ecKoro BOSACftcTBHH na ana- 
CTupb; Ha ^Hr. 6 - to me.noCAC cpe- 20 
sa HKSHero ysna yiuioTHeHHH; na <t>Hr.7- 
TO xe, npH ero KaJinGpoBxe AopHHpyio- 
mefi roAOBKoA b Ha<fanbHUH nepHOA; xa 
^r. 8 - nonoxeHHe nepeKpUBaxejiH no- 
Toxa B MOHeHT pacmHpeHHH lUiacTbipH 25 
rHAPannHMecKKM B03AeftCT8HeM| na 
ibHr. 9 - TO me, nocAe ero cpesa, pa3- 
pes. 

YcTpoftcTBo cocTOHT H3 Honoft oiraH- 

rM 1 C paAltaJIbHUMH OXBepCTHAMH 2, 3C 

pacnonoxeHHbiMH Bnyrpn ro^pMposaHHoro 
nnacxbipfi 3, ys/iOB A ynjioxHCHKH, 3a- 
KpeiiJieiiHbfx Ha nojiOM oixaHre 1 b kohug- 
Bbix lUtruiHApHnecKMx uacxftx ro(J>pHpoBaH- 



2 

Horo nnacTirfpH 3 h coctohiuhx* h3 xonb- 
ueBboc snacTHHHUx Bxynox 5, MameoO- 
pa3Hux HaioieT 6, orpaHwtiHxenH 7 h 
cpesHoro orpaHHHHxeAH 8, .pasMemcHHux 
BHe ro^bPHpoBamioro iviacTupH 3 3a ya* 
AdMH 4 yiuiOTUeKHH, npoi^HnbHUx Konyc- 
KMX ynopoB 9, pacnonoxcHHwx Ha nepe- 
xoAax ot ro<t>pHpoBaHHoft k uk/xkhaph- 
qecKoA noBcpxHocxH iinacTupH 3 c oCec- 
neneHHeM HenoABHxHoro nojiomeHHH ona- 
CTi4>ii npH cnycxe b cxBaxHicy h cosAa* 
HHH ycjioBH>i A^H pa3HeiKeHi£H yanoxHH- 
TejibHux sneneHTOB Bboae yriopOB b um- 
AHHAPH^ecKHx «iacTHX onacTbipH, nepc- 
KpUBarena noToxa b bhac cpeanoft 3a- 
rnynxH 10 c ^HXcaropoM 11, ycxaHOB- 
AeHHux B nonoft mxaHre 1 noA ee pa— 

AHaJIbHblMH OTBepCTHHMH, OrpaHHMHTCJIb- 

Hoi) xpecxoBHHiii 12, pacnoJio^eHHoff b 
pacmHpeHHoft nonocxH 13 mxaHrn 1, Aop- 
HHpyKxiieA rHAPaanKHecKoft roAOBKu 14, 
3aKpeimeHHov) na HHrnneM xonue nojioft 
laxanrn h oCpaxKoro KJianana 15, 
pa3Men;eHHoro b rHApaBJnmecxoA Aop- 
HHpyioiiiefl . roAOBxe 14* 

YcxpoficTBo cnycxaeTCH Ha Hacocno- 
KOMnpeccopKux xpy6ax 16 x Mecxy 17 
A&^eKxa oOcaAHoA xpy6u 18. 

ycxpoftcxBo pa6oxaex cjiCAyKwoiM o6- 
pasoM. 

nocjie cnycxa ycxpoficxBa b c6ope 
c HJiacTbipeM Ha HacocHo-KOMnpeccop- 
Hboc xpyCax 16 b CKeaKMHy k mcctv 17 



3 143 
n':}>eKTa B o6caA"oa Konoune 16 no no 



n ' mraMre 1 MCpea panitaiibiiue ot- 
BL-i CTHH 2 BO BHyrpeHHwio noJiocTb nJia- 
CTupii 3 noAawT ;KiiAKocTi> h co3^awT 
rwpaBJiMuecKoe jxanneuHe^ oSecneMHsa- 
naiee pacnmpeHHe h npHwaTwe nnaCTupH 
no noiiHoro icofiTaKTa cro ro^pHpoBaHHort 
MacTH K BHyrpeHHeft ctchkc o6caAHofl 

r.OJXOHHM. 

repMeTH3auHK BHyrpeHHeft nonocTH 
lUiacTupH npH cosAaHHM aaBncHHH cOec- 
neMHBaercii sa cqer ysnoB 4 yiuioTHC- 
HHJi, pacnojiomeHHNx no KOHuan nnaCTM- 

pfl B lOtnHHRPHMeCKHX MaCTHX. nplWCM 

nepBO»a«iani»Ho rcpMeTMsauMH oeecne-- 
qHBaerCH qameoOpasHMMH MaHxeTaMH 6, 
a npH pocTc nasneHHR HaA«HocTb rep- 
MeTHaauHH flononHHTCJibMo noBumaeTCH 

3JiaCTHHHUMH BTyjlxaMH 5, KOTOpbIC noA 

BOSAeAcTBKeM AaaneHMH, nepcMeinaHCb 
coBMecTRo c MameoOpasHMMH MameraMH 
B oceBOM HanpasneHHH no nrraHre 
cxHMaJOTCii, a b paflnajibHOM HanpaaneHKHv. 
no iotaMCTpyyBejiHWBaioTCK^ npo^iHo koh- 

TaKTHpyH C mUlHHAPHMeCKOfl nOBCpXHO- 

cTbio nnacTupH c oflHOBpeMeHHbiM ero 
pacnoipeHHeM npH pocrc .flaBncHHH ffo 
KpHimecxoro MOMeKxa* B momcht Hacxy- 
ruieHHfl KpKTHMCCKoro (pacqeTHoro) 
naBneHm cpcaaercH orpamtHHTCJib (naA- 
6a) 8 M hhxkhA y3en 4 ynnoTHCHHH ne- 
peMemaercH no nonoft nrraHre bhh3. Qn~ 
HOBpeneHHo npH HeaHaMHrejibKOM (pac- 
qeTHOM) yBcrameHMM aasJieKHH cpeaaer- • 
CH 4iMKcaTop 11 ncpeKpuBarcJiK noToxa 
cpeaHoft sarnymxM 10, xoTopan naAaer 
B pacBBipeHMyio nonocxb 13 Ha orpaHM- 
ttMTejiBHyio xpccTOBHHy 12, ocBo6cwaH 
xaHan ajw nepcaaiM mHAXocTH s rnffpaB- 
jiHtiecKyio AOpHHpy«ono ronoBxy 14« 06- 
paTHbift KJianaH 15 npM co3AaHMH Aasne- 
HHR B AopHHpyiosieft ronoBxe aaxpuBaer- 

ripoaecc pasaajibuoBKH luuinHflpH^ec- 
xMx KOHiiOB nnacTbipH H KanHC»poBKH no 
Boeft cro AHHue ocymecrBJiHOTCH nyreM 
npoTArHBaHHH noA AaBJicHHeM rwApaB- 
iiHuecxofi AopHHpywmeft ronoaxoft npa 
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nofli>eMe HacocHo-KOMnpeccopHhix rpyO 
Ha noBepxHocTH. TaK xax noJian OTaH- 
ra 1 MMeer paA"aJibmic otbcpcthh 2 c 

BbOCOAOM «KAKOCTH B CKBamHIiy, TO noA- 

^ A^P^^HHe Heo6xoA"Moro AaancHHH b ycr- 
po^cTBe npM paasanbuoBKC xohuob h 
KanH6poBKe nJiacrupfl oCecneuHBaeTCH 
aa CMCT yBeAHqcHHH . npoMSBOAHTenbHo- 
CTH Hacoca. 

KannSpoBKy nnacTbipx Hmno hobto- 
PKTb MHoroxpaTHMMM npoxoMaMH PHAPaB- 
jiKMecKoft AopHHpywmefl foaobkh, npH 
3T0M cnycx rojioaxH b hcxoakoc nono- 
)5 xeHHe ocyaiecTBJiHeTCH ees MaewroMHoro 
AaBneHHH xhakoc™ b CMcreMe. 

nocAe oKOHqaKHfi npouecca ycraHOB-* 
KH nnacTwpH HsCbrroHHoe.AaBneKMe b 
CHCTCMe cKHMaexcfl H ycxpoftcxBo noA- 
20 HHMacxcH Ha noBepxHocxb,, npM 3Xom 
CAHB 3RHAXOCXH H3 xpy6 ocyotecxBJiHexcH 
nepea paAHajibKwe oxbcpcxhh 2 ycrpott- 
cxBa. 
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^opMYAa H3o6pexeHMH 
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YcrpoftcxBo Ann ycxaHOBXM nnacxupn 
b oOcaAHoA xpy6e, coAepxamee nonyio 
orraHry c paAHanbHUMH oxBepcxHHMK, 
ro^pHpoBaHHMft nnacxbtpfc c UHnHHAPK-^ 
qecKHMH yMacxKaMH no xoHuaM Ann pas- 
MenieHHH Bepxnero, xecxxo CBii3aHHoro 
c noAOft BxaHrott, h HKXHero ysJioB 
ynnoxHeHKA, pacnonoxeHHue b nonocxH 
njiacxbipH ynop«, mecxxo CBHsaHKue c 
yssiBM yrnioxHeHMH, h pasMemcHHyio noA 
nnacxMpeM AopHHpywnono roiioBxy, o x- 
iiHuawnieecH xen, hxo, c uc- 
jibio noBumeHHiL naAexHocxu paOoxu ycx- 
poftcraa sa c^ex npeAOTBpanjeHKH ,sa- 
KnHHHBaHHA ynopoB B nnacxbipe npH oa- 
HOBpaMeHHOM ynpomeHHH tro xoHCxpyx- • 
utHH, HiOKKHft yscA ynnoxHeHMK ycxaHOB- 
jieH na cpcsHOM aneMCHxe tia nonoft 
nrraHre, nocjieflHHH xccxxo CBHsaHa raa- 

HHM XOHUOM C AOpHHpyKHHeft TOnOBXOft H 

HMeex B CBoeft nonocxH noA paAHanbHW- 
KM oxB€pcxHAi4H ncpexpUBaxejib noxoxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hoUow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared oflF, and the flange falls into the 
viddened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch vAth cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared oflF, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutofiFat the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared oflF. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 



(1 



1432190 
2 



patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patdi 3, in order to ensure that the patch remains in a fixed position duricng lowering into the 
weU and to create conditions for disposition of the packing elements above the stops in the 
cyliiidrical pans of the patch, a flow shutoff assembly in the form of shear blmd flange 10 with 
locking device 1 1, mounted in hoUow rod 1 under its radial holes, limit stop cross member 12 
that is disposed m the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod I, and check vah^e 15 that is disposed in hydraulic coring head 
14. 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is deUvered along hollow rod I through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing 

Leaktight sealing of the inner cavity of the patch wfth creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case 
imtiaUy l^ght sealing is ensured by cup seals 6, and as the pressure increases, the reliability' 
of the leaktight seaUng is additionally improved by elastic bushings 5, which under pressure 
move tog^her with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cyhndrical surface of the 
patch with Its simukaneous expansion as the pressure increases up to the critical value At the 
moment the cntical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
shght (calculated) mcrease in pressure, locking device 1 1 of the flow shutoff assembly shear 
bhnd flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydrauUc coring head 14 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
Its entire length is earned out by pulling the hydraulic coring head through under pressure as 
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the tubmg is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 

dla tLT.T'"'* ?! "'^'^ P'*"^* " expanding the ends and 

smng the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydrauUc coring head 

1 the process of patch placement is finished, the excess pressure in the system is 

released and Ae device is Ufted to the surface, where the fluid is dried from the Ss 
through radial holes 2 of the device. u irom me pipes 



Claim 



A device for placing a patch in casing, containing a hoUow rod with radial holes a 
^llr.T''^^ cylindrical portions at the ends for disposition of an upper pact^g 
a^bly that is ngidfy comiected with the hoUow rod and a lower packing assembly supports 
thatare disposed m the cavty of the patch and are rigidly connected withThe packing 
assmblies, and a conng head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventi^ SSS' 
he supports m the patch while simultaneously simplifying its design, fte lower piS^ 
assembly is mounted o„ a shear member on the hollow rod, the latter is rigidly comiecTed by 
a^d hS """"^ ""^ ^ ' shutoff assembly in its fJty, under Se 
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[see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 

A— A B— B 



Fig 2 Fig. 3 



[see Russian original fi^r figure] 



Fig. 5 
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Russian original for figure] [see Russian original for figure] 



Fig. 6 Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 8 Fig. 9 
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